Poly(ADP-ribose) polymerase activity in the cat carotid body in hypoxia and hyperoxia.
Reactive oxygen species (ROS) induce DNA damage with the ensuing activation of the chromosomal repair enzyme poly(ADP-ribose) polymerase (PARP). ROS also interact with the function of carotid body chemoreceptor cells. The possibility arises that PARP is part of the carotid chemosensing process. This study seeks to determine the presence of PARP and its changes in response to contrasting chemical stimuli, hypoxia and hyperoxia, both capable of generating ROS, in cat carotid bodies. The organs were dissected from anesthetized cats exposed in vivo to acute normoxic (PaO2 approximately 90 mmHg), hypoxic (PaO2 approximately 25 mmHg), and hyperoxic (PaO2 > 400 mmHg) conditions. Carotid body homogenate was the source of PARP and [adenine 14C] NAD was the substrate in the assay. Specimens of the superior cervical ganglion and brainstem were used as reference tissues. We found that PARP activity amounted to 27 pmol/mg protein/min in the normoxic carotid body. The activity level more than doubled in both hypoxic and hyperoxic carotid bodies. Changes of PARP in the reference tissues were qualitatively similar. We conclude that PARP is present in the carotid body but the augmentation of the enzyme activity in both hypoxia and hyperoxia reflects DNA damage, induced likely by ROS and being universal for neural tissues, rather than a specific involvement of PARP in the chemosensing process.